Most of the Global fire incidents occurred as a result of failure in fire safety management (FSM), which considered as the most important aspect of fire safety. Several evaluation/risk assessment techniques for fire safety have been developed over time. Despite the application of this techniques and procedures there is still increase in fire disasters which portrayed the failure of FSM. This paper proposes FSM evaluation model for existing plastic factory buildings in Nigeria. Ten categories of FSM were adopted from the literature which further arranged to form criteria. Analytical hierarchy process (AHP) concept was utilized to rank the criteria of FSM base on their level of importance. Questionnaire was administered to (n=15) fire safety experts with experience in fire FSM. The data was analysed using Expert choice software. The assessment model was proposed base on the experts' judgment. Physical inspection was then carried out at an existing plastic factory to test the model. The result suggests that there is high potential risk of fire as a result of poor FSM.
Introduction
The fire risk assessment systems have been studied overtime. Absolute safety can never be achieve no matter how hard fire safety is being studied, but it can be reduced to an acceptable level [1, 2] . Many studies have been conducted on fire risk evaluation with different approaches, the Points Scheme was proposed by Gretener [3] in 1973 and was utilized to look at the acceptable level of danger and the actual danger the building is facing [4] .The Fire Safety Evaluation System (FSES) of Life Safety Code was introduced in 1994 by NFPA 101a and Watts [5, 8] .The scheme gave more concern on human safety with different approaches [9] .
Despite many studies that have been conducted in evaluating fire safety in existing building, the issue of FMS was not fully addressed [10] . It is evident that management failure is the major factor contributing to industrial accident or catastrophe [11, 12] , as many studies proved that 80% resulted to human errors while 20% as technical failures [12, 13] . Furthermore, the original source of several industrial accident is FSM which often not performed effectively [10] . FSM was not fully addressed in fire safety regulation; the codes cover very little concerning the position of management in fire safety and also did not acknowledge the importance of FMS after the building is occupied. This proved to be difficult to enforce the standard FSM as part of the regulation [12] . The existing Fire Precaution Act presented a portion of management issues in some categories of buildings however, it is still insufficient because of its limitation. Fire safety management was substantially managed in Health and Safety at work Act, but it only recognizes the safety of the employee [12] .
Apart from the safety of employee, safeguarding property is an important part of fire safety because heat and smoke as a result of fire can cause direct damage to property and other several damages like collapse of the building, water pollution as well as other environmental mutilation [1, 11] . In the UK the direct material damage as a result of fire is almost 0.21% gross of locally product annually. Moreover, fires can also result to indirect damage which can be complex to evaluate. This consists of loss of profits, employments, stop the production and its exportation [2] .
FSM is the complete process throughout the life of building to minimize both the occurrence and the effect of fire when it does occurred [1] . The description of management as handling the activities of a manager and other workers towards some particular end was described by Witzel [15] . He declared that its function was to carry out the tasks required to attain its objectives. Therefore, it can be concluded that the management of fire safety is the organization and direction of the fire safety management system to prevent fatalities and damage in the event of fire [14] . FMS is established basically on subjectivity, as the assessment of one person is applicable base on his knowledge and experience whether the assessment is good or bad not as objective judgment which can be based on a specific guidance. Therefore, for a subject to be satisfactory understood it must be express in numbers [14] , this can be closer to objective judgment and better understanding of the FSM.
In view of this, the evaluation of FSM in the factory building using quantitative data analysis is essential, especially in the developing countries where safety management was not primarily being considered. In Nigeria, fire safety in buildings is generally in its disarray state; therefore, FMS evaluation can be a better option in determining the fire safety level of buildings. Factories are under high hazard occupancies, thus, the level of potential risk is enormous. This Study proposed an evaluation model for fire safety management in existing plastic factories in Nigeria.
Methodology
The study adopted the ten categories (as listed in table 3) of fire safety management from the literature [14] and they were arranged in the form of questionnaire according to the AHP judgment scale [16] , as pair-wise comparison. A combination of fifteen (15) experts drawn from different professional disciplines with experience in the aspect of fire safety management, were involved in the survey. The experts were asked to rank the ten categories according to their level of importance. The experts' feedback was obtained and analyzed using Expert choice software. Physical inspection was then carried out in one of the existing plastic factory using observation checklist base on the ten adopted categories of fire safety management. Ranking value from the physical inspection together with the correspondent weightage of each category obtained from the opinion of the experts was multiplied to arrive at the scores of categories. The scores were added together to give the final score of the evaluation of FSM in that particular factory. Ranks were then assigned to each category according to its performance during the inspection. Each ranking scale has its verbal meaning and numerical value as shown in table 2. The weightage of each category was then multiplied with its respective ranking value to get the final score. Finally, the total sum of the scores indicates the FSM level of the factory. 
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Results and Discussion
The weightage obtained from the analysis of the survey questionnaire is represented in the figure 1 below. Fig, 1 . Weightage of the categories obtained from experts' judgment
The inspected factory was ranked 2 and obtained a total score 0.3505 after summation of all the scores from the respective categories of FSM. This is an indication that the fire safety management level of the factory is very low, since the score is between 0.25 -0.49(see table 2 ) which according to the ranking criteria translates to very low compliance with the provision of
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Architecture, Building Materials and Engineering Management IV FSM. The best score for FSM provision should be from 0.75 -1.00. Hence, this factory requires very serious improvement. Furthermore, the result portrays the level of risk that the occupants of the factory are exposed to, which may result to high number of casualties in the event of fire outbreak. However, the result of this study differ from the result of [14] with the most important category of FSM as fire risk assessment whereas emergency plan and procedures become the most important category in the other study as shown in figure, 1 . This is because of the differences in the background of the experts involved in the survey in addition to the method used in data collection, analysis and region in which the two studies were conducted. 
Fire Safety Management Evaluation Model Components
The evaluation model was generated from the adopted ten categories of fire safety management. The inspection checklist and the questionnaire administered to the expert were the major components of the model that produced the ranking values and the weightage from the experts' opinion respectively. The values were used to determine the level of safety of one particular plastic factory. The figure 2 below represents the process of the evaluation. 
